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1 Introduction

An ontology-driven approach to data integra-
tion relies on the alignment of the concepts of a
global ontology that describe the domain, with
the concepts of the ontologies that describe the
data in the local databases. Once the align-
ment between the global ontology and each of
the local ontologies is established, users can po-
tentially query hundreds of databases using a
single query that hides the underlying hetero-
geneities. Using our approach, querying can be
easily extended to a new database by aligning
its ontology with the global one. For this pur-
pose, we have designed and implemented a soft-
ware tool to align ontologies. The output of
this tool is a set of mappings between concepts,
which will be used to produce the queries to the
local databases once a query is formulated on
the global ontology.

2 Ontology Alignment

Our application domain is provided by the Wis-
consin Land Information System (WLIS) and
focuses on Land Use Data. The land use
database system that we consider stores infor-
mation about land parcels in XML documents
(the local databases). Land use categories in-
clude agriculture, commerce, industry, institu-
tions, and residences.

In this paper, we represent the ontologies as
trees. The vertices of the trees correspond to
concepts in the ontology. Throughout the ex-
amples, the left tree represents the global on-
tology and the right tree represents the local
ontology.
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An important step in the data integration
process is ontology alignment, the identification
of semantically related entities in different on-
tologies. Related entities are mapped to one an-
other using different kinds of mappings: exact
(the connected vertices are semantically equiv-
alent), approximate (the connected vertices are
semantically approximate), null (the vertex in
the global ontology does not have a semanti-
cally related vertex in the local ontology), su-
perset (the vertex in the global ontology is se-
mantically a superset of the vertex in the local
ontology), and subset (the vertex in the global
ontology is semantically a subset of the vertex
in the local ontology).
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Figure 1: Mapping types.

Figure 1 illustrates several mappings between
vertices in two ontologies for land use patterns.
The vertices corresponding to Industry, Mining
and Manufacturing in the global ontology can
be mapped respectively to those corresponding
to Industrial Sector, Mining, and Mfg. in the
local ontology. In the global ontology, the ver-
tex Plastic wares denotes entities that are made
of plastic or glass. However, in the local ontol-
ogy, there is a vertex Plastics and another ver-



tex Rubber and Glass, which denotes manufac-
tured objects made of rubber or glass. There-
fore, the Manufacturing and the Mfg. vertices
are aligned. Similarly, the two Mining vertices
are also aligned. Manufacturing is semantically
equivalent to Mfg., as both denote a collection
of industries producing plastics, glass, and rub-
ber products. Hence, this mapping is of type
exact as denoted in the mapping from the Man-
ufacturing vertex to the Mfg. vertex. Plastic
wares is semantically a superset of the Plastics
vertex and Rubber is semantically a subset of
the Rubber and Glass vertex.

3 Semi-automatic Alignment

To allow for the semi-automatic processing of
the ontology alignment, we propose a frame-
work that defines the values associated with the
vertices of the ontology in two possible ways: as
functions of the values of the children vertices
or of the user input.

We need to establish two assumptions to
guarantee the correctness of the deduction pro-
cess. The first one is that the specialization
of a vertex in the ontology must be total, that
is, each higher-level concept must belong to a
lower-level concept in the hierarchy. The sec-
ond one is that “bowties” [2], which are inver-
sions in the order of the two ontologies that are
being aligned, do not occur.

For example, in Figure 2, vertices b and c
in the global ontology are mapped using map-
ping types exact and superset to vertices e and
f in the local ontology. The mapping type be-
tween their parents a and d can be deduced to
be superset based on the mapping between the
children. In this case, the vertices of the lo-
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Figure 2: Deduction operation.

cal ontology have corresponding vertices in the
global ontology. We have devised deduction op-
erations when this is not the case.

4 Agreement Maker

The agreement maker is a software tool that
is used to create the mappings between the
global ontology and a local ontology and gen-
erate an agreement document containing those
mappings, which is used by the query processor.
The query processor maps queries expressed us-
ing concepts of the global ontology to queries
that use concepts of the local ontologies [1].

The local expert maps the global ontology to
the local ontology with the user interface pro-
vided by the agreement maker. That user inter-
face is shown in Figure 3. The semi-automatic
alignment methodology of Section 3 has been
integrated into the agreement maker tool to
simplify the task of aligning large ontologies.

Figure 3: User interface showing mappings.
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